Introduction
The electron microscopic demonstration of acid phosphatase (ACP) activity was first tried by Sheldon et al. (1955) who applied G o m o r is method on the osmium-fixed mouse jejunum. Their method is, however, unnecessarily
intricate and yet the preservation of fine structural details of epithelial cells is not successfully good. Holt (1959) recommended the use of cold formol-calcium fixation for the preservation of both ACP activity and morphological details in the light microscopic histochemistry, and Nov i k o f f (1961) tried to apply the formol-calcium to the electron microscopic demonstration of ACP activity in hepatic lysosomes.
In the present investigation an attempt was made to demonstrate the ACP activity in the normal rat jejunum in the electron microscope by our own method.
Material and Methods
Material used in the present study was the jejunum of normal W i s t a r strain rats weighing 100-150 g. Rats were killed by a blow on the nearwithout anesthesia.
Immediately.after the sacrifice, the abdominal wall was incised and before the excision of tissue cold formol-calcium containing 8% sucrose (FCS), pH adjusted 1) Supported by grants from the Rockefeller Foundation (GA MNS 60236 & GA MNS 61193).
2) A part of this work has been published as a letter to the editor in the Journal of Histochemistry and Cytochemistry (0 g a w a et al., 1962a). For the demonstration of ACP in the electron microscope small pieces of jejunum fixed for about 5 minutes in cold FCS were taken out, diced by the razor blade on the paraffin bed and fixed again in cold FCS for 1-3 hours.
During the dicing on the paraffin bed, tissues were kept in cold FCS in order not to be dried up. Diced specimens were then washed briefly in the G o m o r is ACP medium described previously instead of water, incubated in the Go m o r i medium for 30-45 minutes at 37°C, rinsed briefly in cold Caulfield solution (C a u l f i e 1 d, 1957), post-fixed in cold Caulfield solution for 1 hour in vacuo, washed briefly in distilled water, dehydrated in gradual ethanols, and embedded in prepolymerized methacrylate
(1 : 2.3 mixture of methyl and butyl containing 24 g. per 100 ml. benzoyl peroxide).
After polymerization for 24-36 hours at 45°C, sections were cut with either glass or diamond knives, mounted on collodion-coated copper grids, examined with a HITACHI HU-11 electron microscope and photographed at original magnifications of 3,800 to 14,500.
In some cases unfixed as well as cold Hank s-formol-sucrosefixed cryostat sections were used for the light microscopic demonstration of ACP. Hank s-formol-sucrose solution consists of 90 mi. Hank s' balanced salt solution (H a n k s and W al lac e, 1949), 10 ml. original formalin and 8 g. sucrose.
Substrate-free media were used for controls.
Results and Discussion
A. Light microscopic observation
In addition to the positive reaction in the striated border, the ACP activity was diffusely positive in the cytoplasmic area corresponding to the G o I g i zone of jejunal epithelial cells in unfixed cryostat sections ( Under the high magnification, ACP was in many cases positive in the form of the ringlet in lysosomes (Figs. 5-7), suggesting that ACP was positive in membranes delineating lysosomes. The ACP positive membranous structures were also seen in goblet cells (Fig. 8 ), which will be described in detail in the electron microscopic observation.
Paneth cells and blood cells in the lamina propria contained ACP-rich granules (lysosomes) (Figs. 2, 3, 9 , 10). Lysosomes were occasionally found massively in the cytoplasm of Paneth cells (Fig. 9) .
Fine structural details were not so well preserved The relation of lysosomes to the G o 1 g i lamellae has also been discussed in the previous publication (Co g a w a et al., 1962c). Mitochondria did not reveal any ACP activity. As was in the case of the light microscopic observation, ACPrich lysosomes were observed in the cytoplasm of Pan e t h cells (Figs. 24-26) and in blood cells of unknown type (mast cell or leukocyte ?) in the lamina propria (Fig. 27) in the electron microscope. In the case of lysosomes (corresponding perhaps to so-called secretory granules) in Pan e t h cells, the ACP activity was frequently demonstrated in membranes surrounding lysosomes (Figs. 24, 25 ). This finding speaks for the concept that electron dense materials observed inside may be produced from the surrounding ACP positive membranes.
Occasionally the lead deposition is noted in the nuclei, which has been known non-enzymatic (0 g a w a et al., 1962b, c). Some of lysosomes in blood cells were vacuolated, which may be artificial (Fig. 27) .
Results obtained in the present investigation indicate that ACP is very closely related to the membrane system of the endoplasmic reticulum (ER), in particular to the smooth ER. Lysosomes may be considered a specially differentiated organelle originating from the smooth ER. It should not be forgotten, however, that, although ACP is undoubtedly one of the lysosomal enzymes and has duely been considered a marker of lysosomes (d e D u v e, 1959 ; Nov i k o f f, 1961), it is by no way exclusively localized in lysosomes and related structures.
Summary
Using normal W i star strain rat jejunum, electron microscopic demonstration of acid phosphatase (ACP) activity was performed. By and large results obtained in the electron histochemical observation were in good agreement with those observed in the light histochemical study. In the electron microscope the ACP activity was positive in the plasma membranes of microvilli, the terminal bars, membranes corresponding to the interdigitating plications and lysosomes (pinosomes) in absorptive cells. Rat jejunum. 
